Precise construction of oligonucleotide-Fab fragment conjugate for homogeneous immunoassay using HaloTag technology.
The use of oligonucleotide-protein conjugates enables the development of novel types of bioanalytical assays. However, convenient methods for producing covalent and stoichiometric oligonucleotide-protein conjugates are still rare. Here we demonstrate, for the first time, covalent conjugation of DNA oligonucleotide to Fab fragments with a 1:1 ratio using HaloTag self-labeling technology. The oligonucleotide coupling was carried out while the Fab was attached to protein G matrix, thereby enabling straightforward production of covalent conjugates. Furthermore, it allowed convenient purification of the product because the unreacted components were easily removed before the elution of the high-purity conjugate. The prepared conjugate was employed in a homogeneous immunoassay where prostate-specific antigen was used as a model analyte. Switchable lanthanide luminescence was used for detection, and the obtained limit of detection was 0.27 ng/ml. In the future, the developed method for covalent conjugation and successive purification in protein G column could also be applied for introducing other kinds of modifications to Fab fragments in a simple and site-specific manner.